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非 IPR 富勒烯中，可能是许多富勒烯形成机理中的重要中间体； 
























Since the discovery of fullerene C60 in 1985, studies on fullerenes have achieved 
progress on a wide range of research fields. Although tremendous advances in 
fullerene sciences have been achieved, the formation of these all-carbon cages still 
remains a mystery. Due to the absence of experimental evidences, none of the existed 
mechanism is widely accepted. In order to understand the formation of fullerenes, the 
key lies in the capture and characterization of the intermediates. But these 
intermediates are very reactive and hard to be captured. To capture and characterize 
these intermediates are very important, because they not only are vital for 
understanding the mechanism of fullerene formation, but also provide novel building 
blocks for fullerene-based materials. 
Organic solar cells (OSCs) based on conjugated polymer donor (or organic 
molecule donor) and fullerene acceptor offer opportunities to develop renewable solar 
energy sources because of their advantages of lightweight, flexible, and large-area 
fabrication with low cost. The derivatives of [6,6]-phenyl-C71-butyric acid methyl 
ester (PC71BM) are a family of most efficient acceptors prevalently applied in organic 
solar cells. Cause the diversity of the isomers of PC70BM and bisPC71BM, nothing is 
known about the effect of spatial orientation of the addends on photovoltaic 
performance. 
1. C60(C12Cl8)  has been obtained during conventional fullerene synthesis in a 
chlorine-containing atmosphere by using the radiofrequency furnace technique. 
By X-ray diffraction, its epoxide structure has been characterized ambiguously. 
The C12Cl8 fragment extras a pair of adjacent pentagons existed in many non-IPR 
fullerene, which may be the key intermediate in the formation of fullerenes. 
2. As the most abundant members in bisPC71BM family, two stereomers with trans- 
and cis-configuration have been purified and identified from the mixture of tens 















the photovoltaic properties of fullerene-based electron acceptors profoundly 
influenced by aggregation for the isomeric molecules with otherwise similar 
absorption and electrochemical properties. 
3. By HPLC, the PC70BM was successfully purified and identified. The fundamental 
studies for these fullerene derivatives and chiral fullerenes separation would 
facilitate the further investigations on related fullerene materials. 
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